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G 01 N 30/30 7621-2G 
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@& m % srvb • yt'yx.e 7*<)*&$tm *'J7*^-7M t-^4-s y 

y ^ > - 7 X h 'j - h 20805 

©Hi EB A Sl-ta-u'n. Ai^rfJi§i#Br9Sl-t 

©ft s a #s± fi^jii 



W M It 

1. %w<o%m in & e & w 

2. iff fS # <0 *g H 

* « t- tt 3 ft fc m & , 

t . 

S5SJS«!Siiilg8l, m 2 i* « <* fffl K ffi It £ 

flue**** i . « 2««ft*if)fttt 

i . 

«Iiirt*K««Sft. MISM 1 . SS2i»«f*«: 

3. sswoffffl/tttija 



2 

*iEo»^^D T h/ ?7(ti fig ffl ft ? ^ • 

V ( gas transfer J!* e ) *> 

* 5 A tf-KKttffl 3ft% J: 5 fctt o -t I* * 0 ft 

ss*i?iJ7^-*tf7i)iifl8o.no2«», ft 

ftO.4 5 7 2 m-Cfe 6 „ » * it £ -tf fc « Sfttt . jf ft, 
C T L * 5 „ ti'lfllt, tiOftSUCi otRS 

ib -e & * „ :o#iiiM4i;?,i, \t^»m<oi» 

« ftiffi T L . L 6» t if 7 x -S i -p fc 0 , ft K 
T? b ft S it ¥ «■ tff A> ft 1 * S K fc 0 r 6 B]- fjg a fti J, 

6. *««**HOJ:B|fe«*.Tai)»r6 t . ft 
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3 

m AMb¥ ffi K & JS L. fc 0 . MLtH, 0 
^ pv ^7 7tCfci>trt, 5 * ■ * + ^ 7 ') 

t re a? s n ?> „ w *. rf . *-^^p^h^77tfl- 

**Ktt<OJ: 1ttWi3|*liiiBt»Hlc*i«-Sait 

2SffB«l«S»fl-C*KIWI*aii-. -3 ft * * 

ffiilfflft *f 5 * • * + * 5 ij tt. SBtrt -CSfe#-T 6 
Ctf'SBffti), L A>fc L ffi'Of, S« 
•JV»*-f4««4.X* T « tilth 

« 71 % tt ^ o 

- r . in *s $ ft 4 s £ 'tf « s ft * w * f " 

h ? 7 7 <Ofi«*Slffl t H«. 150 i>6 35[n)Bt 

60ffc¥bO5fi«?#»matt*ft<b><Di*£tfiEfc 



MB3B0-198457C2) 

.b<oiei|&fc J: o t. gait o(S«ti|#i4 4r€^K:t 

-_&<0&«t. WJ ffll L , * L tW» £ t 6 1 

ItU'. « 2 <0«Mt« *C*5lt 2> SKKtfB L "Cti. 
**tt*.5tt*iil. £ S <0 16 ft d> F> li KIT * 
& g 14 T . £ 1 « * * ^ - " r± K ft T 5 £ K ft 
tTKJ: 9t*SSfi5. ts ig »' « iffl f j * « *t . 

6Kont*;?<Kb?>Ct* i *>6 0 W *. . JD 

* - 7 -smmmiemw i . m&misi'o&m * -cat 
^ 1- % e ^ *s « . « -t * 2 o 'o b 350 "c <o m m 

O^MICJ: 0 ~ * ■^^Sft.&ifctfffl 



ffl b5 - f s> y ^ (i * - I" 'J » i> * fc it '< x K ftl » 
^fco to J: ^ ft«a&*»t. £ b 

-tfii, c o I l ft jj & -c »i . & o 6> <o * £ rf>; 

1i«H<* -r £ 5 'J Clld < ifei L-Cte»4S4:'R® 

■f4J:lK(2ftS*T.-Ci,'5fcA. lJBNk 2ti 

« 1* f¥ K & 5» * Kl H "73 £ It T: 71 9 & 

i^/i^-cLn. »**«tto j; uiKuiiSii 
tiKiH-cfc"), LJ>u^»'^77-e 

jJgtTi 350 "0 400 -0 m * -C * fF "f 4 It « 

M -X ? a « « * <b * * * * T * t t * ; t ? fti-. 
-tffc. c n-bi^«£*'oei« i f rt. it ft 5 cm & 4 



ft Utii x o 5 o 'o i fc tt * ifx w. ± K 14 e fits a ; *■ o 

ISftSKitfiti: i» U < ft l « o 

SE.'fcfS^Wti* K = f *■ a- 8 0 %, ^da20 
%<o e-^<0 J: ^ K . SffKIIKi^i'Hi: 
-CM^fcfc'DK.tOWlffiSn, «• 5 ^ • * f e- 5 
ij «At4ai ; t'HJ; 5K * + tr 7 <) <om 
Hic«i*i*t^7^ifcti*i^«-fe7 « y ^ * m < 

x -3 1 * ^ f 7 'j so m T % o COggSti«« 
gi«f iHI84 ; 'l^^4;, test's to&f Ji to 

71 4 o t*U*. # i- ti" 7 'J <0«l^|6) «*e*14rj-> 

^ + # -c &> i> fc *> t- 4 o 

*C «iS J: 0 SK 0 . * -r c' 5 'J It <g eS « <0 -6 K ii 
5ri4. §ttH»3gKift«-«-lbnfc^«rtK55»(*: 

»k j: o e*i bn&„ z o^i£-cit/ji**nft^ 

«01«0*Mt'l^ < T ?) t t "»T IB t ft % 



?SMG0-198457(3) 



Jn*vig *Mt¥fl-*r fctf •> fc*>o 

Lti^t, * « "SH <0 g fftrt: . x ^ p h ^ 
5 7 fc * It * 2o<o(ES<o^«tflfl4r. * -r f 7 i; 
f«fl#^*I*T4.tt, ^-KiEiefMffliSft 

6^-5 jt ^ <o £ at « -e i* * 3 ft 4 e 3 <g * « « -r * 
C *^««cis ] 

* » W It . ff^^nv |.^57|cbl,.t, l 

^ C^^^-rv-fflMifiSitilE^I* ( oven 
feedback through ) X 0 W $ "f 4 „ 
in » ft iS If U. . Sffittfit* *.o^«^jc**4r 



* K *> 6» 6 A * ft « f it iiE * * <o * t 3 tt 
*3<. * fc aM£i.'„ 4a*#8t*t. fflSt 

Olfl*<C*KSI»-r 2>« x o liS^ft, *ft*'ftii 
#«/il««r«t4„ ft *jUn#H?«0«g 

li'l«?<. * -y f 5 i 



» ll *£ * + f ? 'J K.«j*WKft«-r4J; l 
9tT &o ta*ft§tt. 2 o<a«£«*»8 4 fcH 7 -f * 

^nSLrm^w^ftsamfci^, mm^K 

(t. «*T6o CHF,i|»ltgSf|»)S2i0if 

J^ftitSft. **ili«ft4Uj;g£ti 0 cftfb 

o * * rt . f*»tBi(Etir/4ctft<, ^gc 

cnf > #t^*OS3(t > to » <f o ft 3 K 
(i l£ # L < . B«0(f*«|iftifi-e(t>,C/ffi[(tK1t^4 

ofi*4e«t4t* < »*«fesa«T4>o mm 

it. »«*W-CJS13i?*L, rfd £ f* £ f* H fl. « © 

SKiAJ^4. 



10 

i'CiKX9t*J)jli|*4^SlcffiTt4 1 , 

t Ltlklk^ tLtt Ham's <Ofi±^Kh 
fc o t * O ft ¥= A fa K e o fc fi if <p * « <r> # « XS 

* -e iff o g t «. ■fc.oj&fcfc^-cApfcftgtf",, 

*««ICi>i'4SlStSf(5:SiA, iB. l 



3ft. ttaufcfiKWfcraaaiDiksnsejjSf 
ft £ f« fa ^ fc s fc » . ^-^vijni^ftigfcijja 

c % w <o % im m ] 

ft**! 1 tt&Ttt WttSil* ( hypodemic needle 
sylinge stock ) 4> lb » jg fc a J? 3 ft , J(6 ft > g 
A*i8*ife*ty^**J:!iit«titi'5. # 
7 * • * T f 5 ij <0 it « fti /)s 3 C t K J: 5 -c m 

* *fl * jA 4 ft fc Jg <0 * # 3 4w|> 3 <44i*K, 

mmm + i. Lt|jt)flt4<oitt?i L^maffittii 
» f> ft 4 o ft an « a ; 'h 3 < , a- 9 * • + + er ? 9 

»l«'lt. nf*(CfiI**i4tfC, It ft oj |6 
fcftig«a>»<bft*„ n*K. tontiittt, si 



+ » K « ft 3 ft fc ( hardened )^fy i/^ft 

« 3ft?>Hn»'H f ioo Wio.7 8 7 4 ». i^tt 

0.508»«%r«L. tLtll AiaKvfxHc, 
1.5748 m, «8l).6128m X' fc 5 T a- J 
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i i 

ttf no k#a*H5, 

Jnffttf 100 it t a- i t-tf no ± •) & ft ffl t- 2.286 

— tifr ftXf "C l< & 0 gauge ) 

Offl»120 . 123 ltto»§ 100 OH i)K*(i>n, 
*<D8f ffliKHIl 125. 127 (C. »6 5ffJ*ltf4. 
JfjKBl BBtCfcl'-C, ftffl*! 120 fc 123 i%<P 
MtCiSl!tt4?*4* ( ferrule )tt« 130 tf 

t fc* < o **» 140 tt, BUffi ^-ar-feA&at 130 -e 

T* i t| H0iOftiKSB*7 $ * • -b > y 
h ( ceramic cement ) f « M T 4 « 4> '6 It K 'J ^ 
•C ft 4' m (8 * H- fc * 7 i y ^ • 7 t -f '< ** I* tf 1 50 
t 155 Oftlfl* £ S**. 5.3 3 4 a*. ft Stt 15748 »» 
-C*) 4 o liil S3 <& I* tf 150 , IB5lt7*?tf 110 
fc 7C # * 2 8 - i><0 gS|*a 120 , I23.bt-»»S 
ft . 7*-i^Sll0K«St5„ *l AHKwt 
fl. tt 6,35 . R§ 5.3 3 4 i»i0^f y 

160rtlS 1 Bao«.t«)l£±f)gftt5. 

140 fc MM 120 . 123 l*tf 150 . 155 2 h K 
>fy& 160ft -e « 5 k ft stf tft r. 1 20 a O US tt! It < 

i i k &(t h n fc ft 170 fejft is l -csi # m sn-4o 



8? 1 AH^fO^^^^^SHW?*^* 180 tt ftg 
160 IfgB £-£biX. * L TiBi! 120. 123. 
SfelBtt 140 <0*« **• # 180 ftOfflSJC 120 

«M«K:ffilft-f5.*i85i«:»ti.'%J:llcii9:Bt^n 

4.j8itsseiK*7i 7 !»fii?n, 3 

IIS «0 ^ rx 5^ 1 9 2, 193, 194 4: if L T T *■ < i- 
tf 190 fc ifi o "C H W K m 5 o ft* . T A- « tf 190 
O ft a tt 0. 8 1 2 8 n . WSlt 1.5748 

180 tttf 180 fc«S6 5 tfttSftt 
Sft E T A- i tf 1 1 0 <0 m « + -r f 7- 200 fc 205 tt 
S I 7 !' t • -fe > y h t'ttiii 160 <0 fc«fi! 207. 
209 K«*JJlt l>5. U ftfc ft 6 * t f f 
^ ft 6- "a * i> tt ft * 210 tf, JS (Hi * -r -/ 7' .t K « 
fcSft-C t> 6„ ttttA 210 ilttt! 7-200. 
205 tt. * ft ^ tt JSC .t fL <P -6 K iS tt f,il. Jo 

ttf?^ • * f e- 7 U ( 63 * -£ 1" ) tt . SB 1 Cia 

K7p-r^^(ctta:-cfc»oj)n»e«« 215 ©age 

212 S fctt 214 <0 £ h h 6>fc A o * -ffti # <o % « Sfi 
a> fl. SB K ttl *> o SB 1 D H'K i< X. * *<fe A 180 

iO 7 7 y y 230 O JSi ffl K ft W 4ft K ffl H * tl. t K 220 



13 

Ki 5 t, iB^snseiS-s 2i5«. +ffi±-e« 

It si Kg £ Ti 6 „ 

IB 1 CBltfclt4fi*S215lt. ffl « 120. 123 
mm 1 2 0, 123rtftJ!fe'ffl00^(?tK:MSftfe^-(C 

fttiimcti. /nufttiooftt-ttja-fi^* 

^ l9 ffl tr * 5 * » ^ • 7 t -( '< m » * 150 i. 155 
ttife»*fciBIJffiU. 7 i' { tf 110 i * 5 5 y 9 
-r y 7- 200. 205 « Jh * Sf 100 fc }t8 160 
hffl« 120 , 1 23 i'f,«a«K«llt<). 

±*"Oei«t« 400 -Ofc)ffi^4fiK*X-#iB-f 
i;tiiifH. H & . ? * & * 1 80 f * £ A 

ffifi 130 -can #kt iooftKi«SrWftii:iafc^CS 

ivKlm*--c. tti.ibfcf^i'OttA'n: ijsai-cfci, 
Ric. IB i f*o W^rfc*#-r 

6i*K, tHib mWfi^KKtiS 2 jftMSCTfc 
S2A, 2B. ZCHiffl^tffiSti. «2A 
121 X- * f JL ^ K , tt 0. 7 8 7 4 W . ft ft 0. 5842«* 



ft* 14 4.1704 BtHtStiUcaftSJifc^f 

■tW* jnif 260 ii, itS 1.5 7 4 8m. J*S 0.0254 
«nO iK ') 'f « K ( polyimide ) |& » -r - 7" 260 f 
ftl * 250 cO <H W K "Bf 250 10 « gfi A> lb ft 6.3 9 nto 
to ttSi-tltl'S, ft« -t - 7 260 OH-ffllrt. 
.If % V- 0. 0 2 5 4 mi ftl-L 0.0 3 8 1 O 5 a - X 
fc-!-* fc LfcfcJtfflT?* 9. fln&tf 250 fc itS* 
* - 7- 260 fcStf-T J, C <0«*»jrt*afiB#n:, 
^ « 7t « Vt "C . HBOlffllfKlt^ati. 

ilS 0.2 5 4 «»<0«J« 271 fc 272 fc#T 4««S 
270 fcffll»tf 250 0-*i'lb*«J 1 2.7 IJltf 
250 ±£>iiei*x- 7" 260 (C'ttK-f 5. 270 
tZOm&B 27 1. 272 H. (*Wf ij v -r ( capture 
ring ) 280 fc *k * « 270 ± fffl* S * 4 t fc K 
ict. tefcSftfc/JPiatf ItltJ 1 J: 1 KifiSK, 

^l-chsj* 1 ; ^^ 280<os«ataiaifc!rx^'<A-ffi 

^ ( Vespel washer ) 281 t'iiS K t K J; 5 ^ , 
*«5fif fc«**il-fciD«ktf K^tti# 281 fc IS 
ft >) y ? 260 <DMKW&TZo K» 'J ' ^ 280 <0 
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iE«i$g. JEWtmm. Bii^tif 4 a, 

4 B . 4CHK*L.*mMOi*«271. 272 K 
»f¥ 'J >- ^ 280 «©«ft 285 <J . MH^mZo 

9 >- ^ 280 tt. ifettfl 270 fc-f - 7" 260 Kit 
«tfd$L. & Vt Vi *> ? t> K to *_ X **** 270 <O 
#1127 1. 272<Offift<fc*^W7H.>. * «i j£ (.» 
Km&MKifcl* L. * L tftlllft-f 250 fe*<D)Siia} 

tt«ti4« 29 0. 2 9 5 fc^LT. In ft-f 5 ft g 
* K tt iteS ft 6 . AMfti r£3«( 290 . 295 UT7 
0 ^t'ftiSht, 2 2 - 4> ( gauge ) © l|i 
•3 ( single strand )©SK*o£L/-.:«i68 
M ffi i# «K 290 . 295 It * ft 4; ft© It « ft 5 ^ 

310. sist^^e^^'j^T-s-ar. 

S ft It 73 * ; # S fC -f A» f A 4 fc «> , f J4 i 9 

fi'iju l t i , it & £*! ,\- s 7i «, « & a; 5. x. ib ft 

to ife S # <f /)> % » (ft tc L *i9f3nSA<ifXc«» 



RB"360-198J57<B) 

»«4:a«t6i:itti,?) 0 = * ? . 

tr. wr«e&«ti. Mfite^^^^^KDit-fciiKJ: 
^> t: * « £ ft £ ntifr. ztiKto-t^zftfc 
batosnz, c t a 1 « we. ft /*(.'©•£•. tcisi 

L. M^fiiiSt'f * H *(5 |* ft 

©*««:*:-*?■ 6 istfioKiiattiissf 4. 

K S A~CMKjR«Afl£MK4|tBtt-<|-ft-cWj« 
?ft*> !) rfx 500 feltJSfJt £. k J; , t_hiB© 

2 18 © ti -Wi 7 7" 3 1 0. 3 1 5 ti * ft -5f ft * <g« 

30 0. 305<O«gUfCJ«tt^6 o Ht « « ft * ij :/ ?* 

11- * o 300 t 305 (t-RK ^ -r V U x. m#X\ 

ft g # 1.8288 as , ft g & 1.0 1 6 m -f 4 0 x> t 
k.&\%A.1±ttti 7 # 310 t 315 $ t . i» 

ft 300 . 305 It SB 6 BKtfT i 5 K. to»«250 
± trffl ft L H ti tt d 7 7 K *t L -C 120 |£ © [6j £ 

icaetaT*. coiiiat&AK.t^T:. ##300. 

.305 «0«ffH-F,*l-Cl'7t\,«4l» 3 30. 3 3 5 ti to jft 



I 7 

I 1 250 ©HfttiiSaS 3 3 7. 339 1 f«f "f So 

*5l*:r - 7" 260 ti. V.m&m<g 3 0 0. 3O5£0ft*T. 
«6 5 ftS-giS 3 3 0. 3 3 5 Kjgi L. * ft i>» P> to *M? 
250 feet. ^SCIC/I 4 J: 5 K. )JD» f 250 * 

» 300 . 305fl»fj«a9*irciett-f4«!!?«:-r5„ 

T? . t C f ti tt A, ti ft d 7 ? 3 1 0. 3 1 5 a J: TJ! » 

fi^Wf 340 tft^^f 345 ti^2A0K:>ST 
nit, .hffl?-«r^A 350 t TSC^^^A 355 K 

tte * * « . &ff^i&m$ss*-tii. 

*t 7 l'7*¥t 5 C t K X 0 fiTthin. ZtiK 
i 0 * <3 tt-f Lt KjtT6„ ?*4» 350. 355 

ft-CP>*l.A:ejS«to*S 24 0 6«fj<O)fc<oat«(4:(|iil 

X. 0 K t> * ft £ 360 270 <0*«« 271. 

272 ±ICfliA$lx. ^ U y 7 370 f ffi £ & « K I* 



18 

fii*'&tof«!i^240 6»Pjff!J|iK9li , Ul$^/H,«J; •) 
K. ^ ij XT - 370 350 OOfffiSff 

( enclosed cavity ) 380 W K Rgfi. ft ^ -ft 

* 350 . 355 «L^'f 340 . 3 4 5 fc * . % 2 A ^ 
K if: L fc *8 a <* «0 « Si 3 3 5. 3 3 0 ± X >t tl € ft K 
S»t4. 2 9 0, 2 9 5 fc J: t/^m^ 270 lO 

# IS 2 7 1. 272rt±®^-«:^^. 350 © * ft 390. 
39 5. 397rtfC^n^ftg!:l*T6o *7 * y ^ • 
7 t -f 400 »t. * ft 3 0 5. 3 0 0 . ft* 340 
345 ©MKWlKSftfcWWO^-CirjBiHSc^ojJl 
Hi 3 3 5. 3 30 Oitfif 5o feK-g 400 ttffi^ 
i) * 7 280 K» 0 d>A> c-C^ F^lbft. £(.»'fc« 
®Ltti i( )S^t 4 0 ft fc ^ « © 16 « # 400 ti . 

fc(C?*<ifem35 0. 355 ti;rM is y h ( eyelet ) 

4iOKJ:,ti^K fitAjiii, r -f u 

» I- 410 ©>f '(jOftfifK^S/lPifeS 240 
ifc^Oftffcio #N i r *6 * ft 4 2 0. 4 2 5 
ttW«30 0. 305©fflfg|i33 5. 330 .hKJit|)L, 
&«ft*-4-%„ ft 420. 425 ttifttf 300. 305 
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fcfl.f 3 4 5. 340 i. 0 1* *, $ K *S * "f 4. MS » * 
+ y 7" 440 h «£ W ft 450 rt * X V V X W J: 0 W ftt 

«f 340, 345»**l*'iXOJ!iifili46 0 > 465 K UK 

<tti'tWAJK4. fflat t ? / 440 t«W 

ft 450 14, fti 1 340 . 345 f 't t (8 t t i * f) *l 

*? - tt . tiitoSftcSLtt. flttt. 
ftfJBKJScC)9-lt;.t»t4. Li'L. ft if 
tp<oi9-ft'e<f®*#l4«. t*iffl~.<o;F^-ft* 

fii,c c vm&afto ic fat* ttt 

* . fl K « *3 - ft « 6> <o „ ft^^lsiK: 

fd -p t ffi « « ft I* *j ^ r , *(SBKii^54i 

x * ^ * - « £ K 3r L ^ „ « offi I it & wr « IC cn.v 

•c h - -e *> 4 <o -e . a-wfifi*.te'30A?]x*A/^ 
- q it r a « i ^*hr-iii* ! -c#?>ii]o 



!*B!|H3G0-198457(6) 

q = I 2 ( Rht + Ret ) 11) 

Rht: Ret n. znzixto mm® . 4f Diafi 
6t -c *> % o /n&'f/i^tSB'^^**'*--**'* 

01 *. « SB K « tf * * * A* f5 & <% <o * -ij ai J: 0 * 

£ ^ t 5K, § O & * £ fa K « o "t £ It "f ?> „ S£ 

figdw: x * - fcttinT % c i. *>a * l<.>„ a: 

itiici^diiTUtii-eH. * ss w o 
Ltl^ief'l^t^KJ:^, W fiU * it- 5 

VCX. v "C * t> g la K ft 1 £ fc <f» "C £ 4 . 

«aielKA 1 »S#Ofl-»K«<£lL-Cv,^ttlC 

iStitti'-f?*. in ** ¥ O H K To ttJS Hi i&« 
T a . ftStfl-KfcH-^A^^^^+'-q. * U -C , 
ToiTaOISliOMaRlliK. RS^>K-fM«* ; 



21 

To = q Rth + Ta (I) 
To= I ! ( Rht + Ret ) Rth + Ta (2) 
SiSBo^'^Sf *ffi*t Rth «. in* 
^M>b#«;SfaW«K<Ot>'4S(*8S'Oit ^ijffiflt <o 
*t?*> 4„ '*«^»J*f 4 i- . ite^ffiflL^tti^fi 

RthK-ttnSo £ *L fCt -a t . Rih 

{& < ft o , *«l£ I ifii-^OJiB^. To 

li, <£T-r*o Rth A ; 3C<t-T 5 t . #<tffr#tf4 

<%<0%%&fc Ret* ffltt-f % c t tf-e* 5.. 

4„ 



P tt A fls S SE T 0 rc * tf * '§ «0 # » « ffi fit * . L 
lt*Af.Ht*0#S. Pi tt 3.1 4 ■• (HW*>. 

do « t to n a . Ji unatjio. 



22 

-< -t © '< 7 / - * a 5 HE *a t- ft ^ ■* «• , « H ft -f 4 

Ud^i. L 6> L ft *i P, , ft', g ^ 0. 2 5 4 m © ft 

%*l 7 * - ?' * ft 7 • + -f ^"5 'J <o i* «S cc # A 
5i(*%t«tiO'&J:^i" : &-tt. fS « ic <s ^ fc 

* t it * ast >e l . tit, * ee <o m m ± <o m m k 

10. t + OftfS dot 1.27 nt L, W ifi <0 (2) . 

0) >g « t 4 t , 4 5 to © m * .l «• *> "i se -e * * 

R ht : do = 0.7874 JM. di=0.5 8 4 2w 

P = 3. 8386t _5 n • inch 
Ret: do = 1.6002a. d i = 0. 9 6 5 2 m 

P = 3.8 3 8 6e" S fl • inch 
Ta = 25'0. To = 300 '0 

toj; 5 ft 9t m it m i ft <o a fti t Ltua-e* 
ofe*i. Wji6«*i4«l»*5|i««o*(«*iillfl-J:'), 

*»*:Slt. * L -CiSKKtfEffT?) Rth 0«-ft«3 
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fc #> . iE «f ?i M Vi lit it h fi % *> ^ fc 0 

* f 300 t^tS 3 A eg tt * ft Bjj (Q £ Jg ffl o 15 
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Abstract of JP601 98457 

PURPOSE:To convey a sample gas at the 
uniformly controlled temp, in gas chromatograph 
analysis by covering concentrically the peripheral 
of a glass capillary for conveying the sample gas 
with a heating pipe and the outside thereof with a 
heating conduit thereby forming a transmssion 
pipe. CONSTITUTIONS heating pipe 250 to be 
inserted therein with a glass capillary is formed of 
a metal having a high resistance value, for 
example, a stainless steel, Ni-Cr alloy, etc. an 
insulating tape 260 is wound on the pipe 250 to 
insulate the same. The peripheral thereof is 
enclosed by a conduit 300 consisting of a 
stainless steel, copper, etc. The peripheral 
thereof is further enclosed with a heat insulating 
pipe 400 made of ceramic fibers, etc. and a 
sheath is provided thereon to protect the pipe. 
Electricity is conducted to the pipe 250 and the 
conduit 300 to heat the internal glass capillary. 
Since the temp, of the capillary is lower at the 
end than the central part, the thickness of the 
wall of the conduit 300 is changed longitudinally 
to maintain the uniform temp. The transmission 
pipe of the capillary formed in such a way can 
feed the sample gas at the controlled temp, and 
the gas chromatograph with high accuracy is 
made possible. 
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